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Introduction
============

Lymphoedema is a chronic debilitating condition, which diminishes quality of life and currently cannot be cured. It is characterised by an abnormal accumulation of protein-rich fluid in the at risk arm because of impaired lymphatic transport.[@ref1] In Western society, lymphoedema is most commonly seen after treatment for breast cancer. Although the use of sentinel node biopsies has reduced the incidence of lymphoedema,[@ref2] recent reports still indicate that about a fifth of treated women develop lymphoedema.[@ref1] [@ref3] [@ref4] [@ref5] [@ref6] [@ref7]

Lymphoedema does not necessarily present in a uniform distribution and, particularly in the early stage, might be localised.[@ref8] [@ref9] For some women lymphoedema becomes intractable, and in the long term the limb can change in size and composition, such that it develops cutaneous thickening and hypercellularity, progressive fibrosis, and pathological deposition of subcutaneous and subfascial adipose tissue.[@ref10] Women with lymphoedema have an increased likelihood of psychological distress,[@ref11] [@ref12] depression, and anxiety.[@ref13] [@ref14] In addition, the impact of lymphoedema can intrude on many aspects of the women's lives, including social activities and getting dressed.[@ref13] [@ref15]

Lymphoedema is a chronic condition, which once established requires ongoing management. This chronic condition can affect woman physically and psychosocially, leading potentially to unmet needs. In a study of needs specific to Australian women with breast cancer diagnosed three months to six years previously, almost a quarter of the sample reported coping with lymphoedema was a moderate to high level need.[@ref16] The study did not, however, look at what needs were specific to the management of lymphoedema. We explored the perceived unmet needs among women treated for breast cancer and in whom symptoms and signs indicated the presence of lymphoedema.

Method
======

Participants
------------

In Australia, all women with a primary diagnosis of breast cancer have their name and diagnosis reported to their respective state cancer registries. Women registered with a primary diagnosis of breast cancer on the New South Wales, Victoria, or South Australia cancer registries three to five years previously and aged 18-70 at time of their diagnosis were eligible to be contacted. Two thousand and two women were approached and gave consent for their details to be forwarded to the investigators. Of these, 72 were ineligible: 59 (2.9%) had bilateral breast cancer, three (\<1%) were not currently living in Australia, seven (\<1%) could not understand English, and three (\<1%) did not return a consent form. From this sample, based on a symptom questionnaire and physical measurement of arm circumference, we identified 267 women as having arm swelling indicative of lymphoedema and sent them a questionnaire (the Lymphoedema Needs Questionnaire-Breast Cancer (LNQ-BC)). Of these women, 237 returned a completed questionnaire. The figure shows the flow of women through the study,[](#fig1){ref-type="fig"} and table 1 shows the participants' characteristics and treatments received[](#tbl1){ref-type="table"}. Most women were aged 50 or older at diagnosis. Almost 60% were recruited from New South Wales, and a similar proportion of women were classified (by postcode) as living in a metropolitan area. The most commonly reported treatments were surgical removal of tumour by wide local excision (76%, n=1197) and axillary lymph node dissection (94%, n=1148)).

![Number of women participating at each stage of study into unmet needs regarding lymphoedema after treatment for breast cancer (LNQ-BC=Lymphoedema Needs Questionnaire-Breast Cancer)](gira823583.f1_default){#fig1}

###### 

 Participants' characteristics in original cohort and in subgroup of women with lymphoedema after treatment for breast cancer who completed Lymphoedema Needs Questionnaire-Breast Cancer (LNQ-BC). Figures are percentages (number) of women

                                                   Total sample (n=1714)   Completed LNQ -- BC (n=237)
  ------------------------------------------------ ----------------------- -----------------------------
  Age at diagnosis (years):                                                
   \<40                                            9 (146)                 5 (12)
   40-49                                           26 (437)                29 (71)
   50-59                                           37 (631)                39 (94)
   ≥60                                             29 (500)                27 (66)
  Marital status:                                                          
   Living with partner                                                     79 (180)
   Living alone                                                            21 (48)
  Metropolitan classification:                                             
   Metropolitan area                               59 (1001)               49 (119)
   Non-metropolitan area                           41 (711)                51 (124)
  Time since diagnosis of breast cancer (years):                           
   3                                               29 (503)                32 (77)
   4                                               34 (580)                32 (78)
   5                                               37 (631)                36 (88)
  Medical management of breast cancer\*:                                   
   Mastectomy                                      44 (706)\*              39 (94)
   Wide local excision                             76 (1197)               73 (165)
   Axillary lymph node dissection                  94 (1585)\*             98 (231)
   Radiotherapy                                    71 (1171)\*             75 (178)
   Chemotherapy                                    67 (1148)\*             53 (126)

\*Up to 8% did not answer question.

Procedure
---------

Letters from the state cancer registries were sent to the medical doctor listed on the cancer registry form for each woman meeting the eligibility criteria. Doctors were asked to exclude their patient if she was physically or emotionally incapable of completing the survey, had insufficient English to complete the questionnaire, or had died, had moved, or was never or was no longer a patient of the doctor.

All women not excluded by the doctor were sent a participant information sheet and consent form, as well as a symptom questionnaire and reply paid envelope. Any woman who did not return the questionnaire within two weeks received one telephone reminder call.

Women who indicated that they were currently experiencing arm swelling, shoulder stiffness, and pain and/or ache or numbness in the arm were asked to have their arm circumference measured by their doctor at their next appointment. If women required a specific appointment for this measurement, they were financially reimbursed. Each arm was measured at five standard points, commencing at the ulnar styloid and moving proximally by 10 cm intervals. Participants were provided with standardised instructions and a recording sheet, a letter for their doctor explaining the study, and a reply paid envelope for them to return their completed measurements to researchers. Women who did not return their arm measurements within three months received one telephone reminder.

To assess unmet needs related to lymphoedema we sent the LNQ-BC to women in whom the arm circumference, on the side of surgery, was 2 cm or more larger than the circumference on the other arm at any of the five standardised points. Women who did not return the questionnaire within two weeks received one reminder telephone call. The time from completion of the initial symptoms questionnaire to completion of the questionnaire was about three months.

Lymphoedema Needs Questionnaire-Breast Cancer (LNQ-BC)
------------------------------------------------------

The self administered LNQ-BC questionnaire is based on the reliable and validated Supportive Care Needs Survey (SCNS), which was designed to measure the perceived needs of adults with a diagnosis of cancer.[@ref17] The survey quantifies unmet needs within the previous month across five factor analytically derived domains: psychological, health system and information, physical and daily living, patient care and support, and sexuality.

The lymphoedema needs questionnaire retained each of the questions of the needs survey[@ref17] [@ref18] and added questions in two additional areas: financial needs and body image needs, to reflect the impact of lymphoedema. The final questions reflected needs identified from within the literature and reports regarding issues faced by women with breast cancer who develop lymphoedema from other needs assessment instruments and from focus groups held with health professionals who provide lymphoedema treatment and women with lymphoedema. The final instrument was piloted in women with lymphoedema to assess ease of understanding, acceptability, and perceived relevance. Response options ranged from "no need-not applicable" to "high need," as per the needs survey.[@ref17] Additionally, women were provided with an option of "some need---but more than 3 months ago." Sixty questions are related to identification of the women's needs as well as eight additional questions on disease and treatment and on the women's background.

Data analysis
-------------

We recorded the frequency with which women rated a moderate or high need for each question and ranked the responses to identify the top 10 needs. To identify the domains in which the women had current needs, we recoded the data so that scores indicative of past need, not applicable, or no need were scored 0, low need scored 1, moderate need scored 2, and high need scored 3.

We then performed factor analysis on the 60 applicable items from the lymphoedema needs questionnaire. Principal components model was used to summarise the data with eigenvalues greater than 1. This takes a large number of variables that are possibly correlated and reduces them to a smaller number of uncorrelated variables referred to as "principal components." We used a varimax rotation and suppressed factor loadings smaller than 0.5. We derived summary scores from the factors by adding the component questionnaire items together (unweighted) and then dividing by the number of items. This summary score was assessed for internal reliability with Cronbach's α, whereby ≥0.8 was considered reliable.

The summary scores for the three domains that explained most of the variance in the model were then dichotomised to indicate whether or not a woman had some need in that domain. If the averaged score was 0 to 0.49, the summary score for that domain was recoded 0 (that is, no need) and a score of 0.5 to 3 was scored 1 (that is, current need).

We used binary logistic regression to explore to what extent current signs and symptoms of lymphoedema and characteristics of patients predicted the needs of women.

Results
=======

Of the 1713 women who returned the initial symptoms questionnaire, 237 women completed the lymphoedema needs questionnaire, of whom 195 had complete data. These women presented with at least one symptom: 79% (n=182) indicated they currently had swelling; 61% (n=144) had upper limb pain or ache; 37% (n=87) reported shoulder stiffness; and 65% (n=147) reported the presence of numbness. Only 60% (n=130) of this subgroup of women self reported a previous diagnosis of lymphoedema at the time of the first symptom survey. Surprisingly, of the remaining 40% (n=89) who said that they had not received a diagnosis of lymphoedema, 49 reported that they currently had upper limb swelling and 29 women had two or more measurements of arm circumference in the "at risk" limb more than 2 cm larger than in the not at risk limb. At the time of the final assessment in which women completed the lymphoedema needs questionnaire, 90% of women were identified as having lymphoedema, with most having had it for more than two years (table 2[](#tbl2){ref-type="table"}).

###### 

 Symptoms and signs of lymphoedema in women after treatment for breast cancer. Figures are percentages (number) of women

                                                                        All women who completed part\*   Completed LNQ-BC (n=237)
  --------------------------------------------------------------------- -------------------------------- --------------------------
  **Part A: initial survey**                                                                             
  Current symptoms:                                                                                      
   Swelling                                                             30 (485)†                        79 (182)
   Pain/ache                                                            40 (661)†                        61 (144)
   Shoulder stiffness                                                   22 (360)†                        37 (87)
   Numbness                                                             45 (746)†                        65 (147)
  No of current symptoms:                                                                                
   0                                                                    31 (526)                         0
   1                                                                    21 (260)                         27 (65)
   2                                                                    20 (341)                         28 (67)
   3                                                                    15 (262)                         25 (59)
   4                                                                    13 (226)                         19 (46)
  Self reported presence of lymphoedema                                 22 (330)‡                        60 (130) †
  **Part B: physical assessment**                                                                        
  No of points in which at risk arm was \>2 cm larger than other arm:                                    
   0                                                                    ---                              0
   1                                                                    ---                              50 (120)
   2                                                                    ---                              24 (58)
   3                                                                    ---                              13 (32)
   4                                                                    ---                              9 (21)
   5                                                                    ---                              2 (4)

LNQ-BC=Lymphoedema Needs Questionnaire-Breast Cancer.

\*n=1714 for part A and 752 for part B.

†Up to 5% did not answer question.

‡9-11% did not answer question.

Top 10 individual items: moderate to high current needs
-------------------------------------------------------

All items within the lymphoedema needs questionnaire were identified by at least one woman as being of some need. Table 3 shows the 10 items most commonly identified as being of "moderate to high need."[](#tbl3){ref-type="table"} Women expressed an unmet need to have their doctor and allied health workers be fully informed about lymphoedema, acknowledge the seriousness of the condition, and be willing to treat it. They also cited an unmet need for accessing up to date treatments, both mainstream and alternative, and financial assistance for their garments.

###### 

 Current moderate or high unmet needs (individual items) related to lymphoedema in women after treatment for breast cancer

  Rank   Item                                                                                        Moderate or high need (%)   Domain of need
  ------ ------------------------------------------------------------------------------------------- --------------------------- -------------------------
  1      Having doctor(s) acknowledge that lymphoedema is a serious condition                        34                          Health system
  2      Having doctor(s) who are fully informed about lymphoedema and its associated problems       34                          Health system
  3      Having doctor(s) willing to treat lymphoedema                                               32                          Health system
  4      Non-recognition or coverage of lymphoedema by Medicare or private health insurance          30                          Financial
  5      To be informed about alternative treatments for lymphoedema                                 30                          Information and support
  6      Having doctor(s)/healthcare professionals willing to follow-up with lymphoedema treatment   30                          Health system
  7      To have competent, up to date treatment                                                     29                          Health system
  8      To be given access to assessment programme for early detection of lymphoedema               29                          Information and support
  9      Having healthcare professionals (such as nurses) fully informed about lymphoedema           28                          Health system
  10     To be informed of availability of lymphoedema treatment centres                             27                          Information and support

Domains of current needs
------------------------

Factor analysis confirmed that the original items from the needs survey used for the lymphoedema needs questionnaire were able to be summarised into similar domains used previously in the needs survey; and the additional items on the lymphoedema needs questionnaire were appropriately categorised into financial needs and body image domains. Factor analysis also showed that one domain accounted for 49% of the variance: this domain comprised 11 questions related to the need for information and support. The second domain accounted for 7% of the variance and identified eight items related to body image and self esteem. The third domain accounted for 5% of the variance and was made up of seven questions related to the health system. Seven other domains were identified but each contributed only 2-4% of the variance. The internal reliability coefficients (Cronbach's α) of the three top domains ranged from 0.95 to 0.96.

We used the average score, as well as the dichotomised score of need, for each of three domains that contributed most to the variance to obtain an understanding of greatest need (box). Binary logistic regression was undertaken to explain the variance of the dichotomised summary score in each of the three domains. Current symptoms, number of arm circumference measurements (out of a possible five) in which the at risk arm exceeded the other arm, length of time the woman had lymphoedema, and age and whether the cancer was on their dominant side were entered into forward Wald models. Table 4 shows the significant factors identified for each model[](#tbl4){ref-type="table"}. The odds of having current needs in each of the three domains that explained most of the variance was increased two to threefold if shoulder stiffness was present. The odds of having a current need for information and support were decreased if the lymphoedema was on their dominant side. The odds of having a current body image need was increased fourfold in women aged \<50; and the odds of having a current health system need were increased if ache/pain was also present.

### Current needs (domains)

#### Information and support (11 items) (variance 49.1%, Cronbach's α 0.95, mean (SD) score 0.61 (0.86), frequency 35.5%)

-   To provide family members with information about lymphoedema

-   To be fully informed about lymphoedema support groups in the area

-   To be given information (written, diagrams, drawings) about aspects of managing lymphoedema

-   To be adequately informed about the treatment options (benefits and side effects) for lymphoedema before you choose to have them

-   To be informed about alternative treatment for lymphoedema

-   To be informed of the availability of lymphoedema treatment centres

-   To be given a full explanation of those tests and treatments for which you would like explanations

-   To receive consistent lymphoedema treatment information that does not vary between sources

-   To be fully informed about the causes of lymphoedema

-   To have access to vocational assistance/counselling for help in adjusting to having lymphoedema

-   Coping with frustration with the lack of assistance in dealing with the lymphoedema

#### Body image (8 items) (variance 7.3%, Cronbach's α 0.96, mean (SD) score 0.39 (0.73), frequency 25%)

-   Coping with embarrassment caused by the appearance of the affected arm

-   Coping with high levels of self consciousness because of lymphoedema

-   Availability of clothes to hide arm

-   Accepting changes in your appearance

-   Coping with anxiety when going out because of the appearance of your arm

-   Coping with the loss of confidence because of lymphoedema

-   Avoiding social situations because of lymphoedema

-   Coping with reduced self esteem because of lymphoedema

#### Health system (7 items) (variance 4.7%, Cronbach's α 0.96, mean (SD) score 0.90 (1.14), frequency 41.2%)

-   Avoiding social situations because of lymphoedema

-   Having doctor(s) willing to treat lymphoedema

-   Having doctor(s)/healthcare professionals willing to follow-up your lymphoedema treatment

-   Having doctor(s) who are fully informed about lymphoedema and its associated problems

-   Having healthcare professionals (such as nurses) fully informed about lymphoedema

-   To have competent, up to date treatment

-   Non-recognition or coverage of lymphoedema by Medicare or private health insurance

###### 

 Predictors and odds ratios for each domain of need perceived by women with lymphoedema after treatment for breast cancer

  Domain and variable              No of women   Odds ratio (95% CI)   Wald statistic   df   P value
  -------------------------------- ------------- --------------------- ---------------- ---- ---------
  **Information and support**                                                                
  Shoulder stiffness:                                                                        
   Yes                             70            2.83 (1.44 to 5.54)   8.04             1    0.002
   No                              97            1                                           
  Dominant side affected:                                                                    
   Yes                             95            0.50 (0.26 to 0.98)   4.03             1    0.045
   No                              66            1                                           
  **Body image and self esteem**                                                             
  Shoulder stiffness:                                                                        
   Yes                             70            2.44 (1.16 to 5.16)   2.44             1    0.019
   No                              97            1                                           
  Age (years):                                                                               
   \<50                            33            3.85 (1.49 to 9.90)   7.79             1    0.005
   50-59                           61            1.52 (63 to 3.68)     0.87             1    0.350
   ≥60                             68            1                     ---              2    0.018
  **Health system**                                                                          
  Shoulder stiffness:                                                                        
   Yes                             68            2.27 (1.14 to 4.53)   5.42             1    0.020
   No                              97            1                                           
  Ache:                                                                                      
   Yes                             99            2.30 (1.12 to 4.70)   5.19             1    0.023
   No                              61            1                                           

Discussion
==========

Principal findings
------------------

A high percentage of women expressed current needs related to lymphoedema three to five years after their initial diagnosis of breast cancer. These needs were for their doctor and allied health worker to have knowledge about lymphoedema, treat it as a serious condition, and be willing to follow them with respect to treatment. This need was reflected both in the top 10 ranked individual needs as well as in the domains that explained most of the variance.

Strengths and weaknesses
------------------------

This large population based study investigated the needs of women with lymphoedema secondary to treatment for breast cancer. Studies involving women with lymphoedema are usually small and often reflect the views of those who are attending clinics,[@ref13] [@ref14] [@ref15] [@ref19] [@ref20] [@ref21] thereby introducing a bias. In addition, the recruitment strategies for many of the previous studies result in them being weighted toward women with moderate to severe lymphoedema, even though most women present with mild lymphoedema.[@ref5] We had no presupposition regarding the needs of women with lymphoedema, even though the literature suggests strong psychosocial need and other studies of patients with cancer indicated that their needs were in the psychological and physical domains.

There were weaknesses associated with the current project. Firstly, we assumed that women who responded to the needs questionnaire had lymphoedema. This study was designed to filter out women treated for breast cancer who did not have lymphoedema. We expected that the women who indicated the presence of arm/shoulder symptoms and in whom there was a difference between limbs would have lymphoedema. Examination of the data suggests that this filter might not have worked perfectly. About 40% of women in whom the "at risk" limb was measured as larger than the limb on the unaffected side reported not having a previous diagnosis of lymphoedema (n=86); however, 49/86 women indicated that their arm was swollen. An alternative explanation could be that the filter worked well but women did not know what lymphoedema is.

The second weakness of the study was that women were not asked to rate the severity of their swelling or their symptoms, and we therefore were unable to categorise them according to the severity of their lymphoedema. This limitation prevented us from examining the needs of women with mild lymphoedema compared with those with severe lymphoedema. The third weakness of this study is its focus only on arm lymphoedema. We did not examine the presence of swelling in the hand and trunk region (that is, breast and anterior and posterior chest) on the side of surgery.

Possible explanations and implications for clinicians
-----------------------------------------------------

Within the first few years after treatment for breast cancer, women can develop lymphoedema. For most women, the swelling is likely to be noticeable only to themselves.[@ref5] The physiological changes, however, can be detected by bioimpedance spectroscopy, which quantifies the extracellular fluid rather than the limb volume.[@ref22] [@ref23] These early changes are associated with symptoms and increased distress compared with those without lymphoedema.[@ref5] [@ref8] [@ref24] [@ref25] Routine use of bioimpedance spectroscopy preoperatively and at routine follow-up visits can identify early lymphoedema changes that might not be detected by measuring arm circumference and arm volume, thus alleviating some distress associated with developing lymphoedema. In our study, it was the presence of shoulder stiffness and not arm swelling that was associated with current needs. For these women, shoulder stiffness might have been directly related to the presence of lymphoedema, arisen secondarily through protectiveness of the affected limb,[@ref26] or was, in fact, unrelated to the swelling.

About 35% of women reported some need for information and support. Several issues could contribute to this need. Firstly is the timing of when information is provided. Women might be overloaded around the time of diagnosis and treatment of the cancer; they are unaware that they have been provided with information on topics such as lymphoedema.[@ref26] [@ref27] As it is assumed that women have been provided with information, no further follow-up occurs. It seems that women might need to be informed of issues such as lymphoedema at several points after treatment for breast cancer and not simply on one occasion. Secondly, the information might be available but has not been accessed by woman with lymphoedema. Factual information such as location of lymphoedema specialists and support groups can be provided in a range of formats, electronically and in print. Health practitioners to whom women turn for advice need to be aware of what resources are available and, when possible, refer women to specialist lymphoedema practitioners, who are skilled in the assessment and management of this condition, and who are most likely to be up to date with the evidence that supports clinical practice.

Until quite recently, the information provided to women was almost entirely based on expert opinion. It is only recently that empirical studies have been undertaken to evaluate the clinical course of lymphoedema in the first few years after its presentation,[@ref28] [@ref29] [@ref30] beliefs about causes of lymphoedema,[@ref31] [@ref32] and management.[@ref33] Some of the findings from these recent studies conflict with what women have been told, based on expert opinion. For example, the message women have received is that they are not to use their at risk or affected arm for vigorous activity,[@ref26] yet Schmitz and her colleagues clearly showed that physical activity---such as progressive resistance training---neither causes or exacerbates lymphoedema but does decrease symptoms.[@ref32] There is still a paucity of well designed studies on management strategies, including alternative treatments. In addition, there are no studies that document the long term clinical course of this condition and its long term impact on women who survive breast cancer. Thus, some issues within this domain can be addressed, but studies are required to inform other aspects.

Women perceive that lymphoedema is not considered as a serious illness by their doctor and other health workers, a finding previously noted in smaller studies.[@ref13] [@ref19] [@ref27] [@ref34] While women might have continual review for cancer recurrence by their breast surgeon three to five years after diagnosis, they might not return to them for issues related to lymphoedema. Women will also be under the care of their family doctor, and it is from this doctor they might seek advice regarding their lymphoedema. Because most women will have minimal overt signs of swelling at this stage, the symptoms they experience, including shoulder stiffness and ache, might be dismissed. Yet it is currently believed, although not proved, that intervention at the earliest opportunity is the most effective. To address the needs of women with lymphoedema and perhaps prevent progression, it is important that mild symptoms are not dismissed and that women are referred to the appropriate specialist.

The other interesting finding was related to the perceived need for information at the time of their breast surgery about lymphoedema and its cause. As part of routine care, at least in the major cancer treatment centres, information about lymphoedema is routinely provided to women at the time of surgery. As noted previously, women might not recognise that they have received the relevant information,[@ref26] [@ref35] or the information might have been given to them at a time when they feel overloaded with information related to their cancer.[@ref36] Our study suggests, in conjunction with previous work, that women who are at high risk for lymphoedema might need to hear about risks and treatment on more than one occasion. Women might benefit from formal allied health and/or medical follow-up some time after surgery to clearly explain the facts about this condition.

Unanswered questions and future research
----------------------------------------

Our study has shown that the levels of needs of these women are low but common with respect to the need for information, acknowledgement by those in the health system of the seriousness of their condition, and body image and self esteem. Only shoulder stiffness was identified as a predictor of need. It would be useful to determine whether the needs of women with lymphoedema depend on the severity of lymphoedema and the factors that might moderate the level of their needs. While it might be convenient to categorise women in future studies on the basis of the magnitude of swelling, there is some evidence that this might not be a helpful classification.[@ref12] [@ref37] Other factors such as symptoms arising from lymphoedema---for example, shoulder stiffness---or time since presentation of lymphoedema might be of greater importance.

In conclusion, women with lymphoedema three to five years after surgery for breast cancer do have unmet needs. In contrast with psychological and physical needs related to their cancer, their needs related to lymphoedema are for information and support, particularly from their doctor and allied health workers.

### What is already known on this topic

1.  Women treated for breast cancer have moderate to high needs with respect to coping with lymphoedema

### What this study adds

1.  Three to five years after treatment for breast cancer, women with lymphoedema are in need of information about their lymphoedema and support in its management, particularly from their doctor and allied health workers
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